Effects of uroguanylin and guanylin against antigen-induced bronchoconstriction and airway microvascular leakage in sensitized guinea-pigs.
Uroguanylin and guanylin are isolated mainly from the gastrointestinal tract and are activators of guanylyl cyclase C receptor (GC-C), which mediates the production of intracellular cyclic guanosine 3',5'-monophosphate (cyclic GMP). The bronchodilator effects of agents that raise cyclic GMP levels, such as atrial natriuretic peptide, have been reported, and uroguanylin mRNA has recently been detected in extra-gastrointestinal tissues, including the lung, suggesting their role in pulmonary activity. In the first step of this study, we examined the relaxant effects of uroguanylin and guanylin on isolated tracheal smooth muscle of guinea-pigs, and measured tissue cyclic GMP levels by means of enzymeimmunoassay. Uroguanylin produced concentration-dependent relaxant effects on resting tone and significant elevated cyclic GMP levels. Guanylin produced the same, but less potent, effects. In this study, we first investigated the effects of uroguanylin and guanylin on antigen-induced bronchoconstriction and airway microvascular leakage in actively sensitized guinea-pigs. Anesthetized male guinea-pigs, ventilated via a tracheal cannula, were placed in a plethysmograph to measure pulmonary mechanics for 10 min after challenging with 1 mg/kg of ovalbumin. Evans blue dye was then extravasated into their airway tissues to measure microvascular leakage. Intravenous pretreatment with uroguanylin significantly inhibited ovalbumin-induced bronchoconstriction and microvascular leakage in a dose-dependent manner. These inhibitory effects were mimicked by 8-bromoguanosine 3', 5'-cyclic monophosphate. This study is the first to show that uroguanylin not only had a potent bronchodilatory effect but also inhibited microvascular leakage. These results encouraged us to continue the above experimental and clinical studies in bronchial asthma.